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ABSTRACT 


Background. Learning in this century has experienced a significant 
transformation, especially with the emergence of mobile learning 
technology. In this context, learning Mathematics becomes an 
important focus because it is often considered a challenging subject for 
some students. The problem that arises is the lack of student 
involvement and difficulty in understanding Mathematics concepts. 


Purpose. This research aims to explore the effectiveness of mobile 
learning in increasing student involvement in Mathematics learning. 
By using a quantitative approach through a survey model, this research 
aims to collect data from mathematics education teachers and students 
to understand the impact of mobile learning in a broader learning 
context. 


Method. This research will adopt a quantitative approach using a 
survey model. Researchers will compile a questionnaire in the form of 
a questionnaire with carefully prepared answer choices, and then 
collect it via the Google Form platform. The research subjects 
consisted of 30 respondents who were mathematics education teachers 
and students, who were chosen randomly from the existing population. 


Results. The results of the questionnaire analysis showed that the use 
of mobile applications in mathematics learning had a positive impact 
on student engagement, learning motivation, and sense of trust. 
themselves in solving mathematical problems. However, there is still 
room to improve interaction between students and teachers through 
mobile applications. 

Conclusion. Overall, this research shows that mobile learning has 
great potential in improving Mathematics learning by increasing 
student engagement and strengthening interactions between students 
and teachers. However, further adjustments and developments need to 
be made to mobile applications to maximize their potential in a broader 
learning context. 
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INTRODUCTION 

Education plays an important role as the foundation of 
development because it has a broad impact on society and 
the economy of a country (Zhang et al., 2021). More than 
just the transfer of knowledge, education shapes the 
character, skills and attitudes that are the foundation 
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for social and economic progress. In this digital era, where technology has penetrated various 
aspects of life, the importance of integrating technology in education has become increasingly 
prominent (Alenezi, 2023). Technology allows the creation of learning models that are more 
interactive, adaptive, and accessible to all levels of society, which in turn supports the development 
of inclusive and sustainable learning (El-Sabagh, 2021). 

The information technology revolution has brought about fundamental changes in the 


educational paradigm. Learning through electronic media, such as learning videos, e-books and 
online learning platforms, has become the new norm in the educational process (Karag6z et al., 
2023). Modern society is required to keep up with technological developments, so the use of 
electronic media in learning becomes increasingly important to create a relevant and adequate 
learning environment for students (Akour & Alenezi, 2022). By utilizing technology, education can 
be transformed into a more interesting, dynamic and open experience for innovation. 

Therefore, governments and educational institutions in various countries must continue to 
strive to integrate technology in their curriculum and learning strategies (Alam & Mohanty, 2022). 
These steps include training teachers in the use of technology, investing in digital infrastructure, and 
developing learning content that suits students’ needs and interests. In this way, education can 
continue to adapt to changing times and remain a strong foundation for sustainable societal and 
economic development (Didham & Ofei-Manu, 2020). However, in the field, there are still 
obstacles that hinder the use of learning media, including Mobile Learning, in the context of 
Mathematics learning (Alabdulaziz, 2021). One of the main problems is the lack of effective 
learning media that is in accordance with the curriculum (Simamora, 2020). Many mobile 
applications are available, but not all of them suit specific learning needs. 

In the current learning process, learning media plays a very important role in helping students 
understand the subject matter better (Andriyani & Suniasih, 2021). The use of learning media not 
only enriches students’ learning experience but also allows them to understand complex concepts 
more easily (Gong, 2021). Learning media can be in various formats, ranging from learning videos, 
multimedia presentations, to interactive software. This diversity allows educators to present 
learning material in different ways, according to students’ learning styles. 

In the Mathematics learning process, teachers are often faced with significant challenges in 
presenting material in an interesting and relevant way for students (Lavidas et al., 2022). One of the 
main challenges is the lack of creativity in delivering material. Mathematics is often considered a 
rigid and overly theoretical subject, so teachers need to strive to present the material in a way that is 
interesting and easy for students to understand (Doerig et al., 2021). Lack of variety in teaching 
methods can cause students to become bored and lose interest in learning Mathematics. 

Another challenge is the inability to arouse students’ interest in Mathematics. Many students 
consider Mathematics to be a difficult and uninteresting subject due to a lack of understanding of its 
relevance and usefulness in everyday life (Aguilar, 2021). This lack of understanding can result in 
low learning motivation and decreased academic achievement in Mathematics. Therefore, teachers 
need to use innovative and relevant approaches to help students understand the importance of 
Mathematics in their lives (Scull et al., 2020). 

Apart from that, the lack of interactivity in Mathematics learning is also an obstacle in the 
learning process (Azhari & Fajri, 2022). Mathematics requires more than theoretical explanations: 
Students also need to actively participate in solving problems and applying the concepts they have 
learned. Lack of interaction between teachers and students, as well as a lack of opportunities to 
collaborate with fellow students in solving Mathematics problems, can hinder students’ 
understanding and mastery of Mathematics concepts (Regmi & Jones, 2020). Therefore, it is 
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important for teachers to create an interactive and collaborative learning environment to increase 
student involvement in learning Mathematics. 

The need for effective learning media in teaching Mathematics is the main reason for this 
research (Choirudin et al., 2021). This research aims to explore new possibilities in using Mobile 
Learning to increase student engagement in Mathematics learning. By utilizing the potential of the 
latest technology, it is hoped that innovative and effective solutions can be found for current 
Mathematics learning problems. 

With advances in technology, Mobile Learning has emerged as an attractive solution in 
overcoming the challenges of Mathematics learning (A. Singh et al., 2022). Mobile Learning takes 
advantage of the popularity of mobile devices to provide easy and flexible access to learning 
materials (Alghazi et al., 2020). Various types of mobile applications have been developed to help 
students understand Mathematics concepts in a more interactive and fun way. 

Mobile Learning offers an innovative and interesting learning approach, which can motivate 
students to learn Mathematics better (Aznar-Diaz et al., 2020). By providing interactive learning 
materials, Mobile Learning can help students understand Mathematics concepts more effectively. 
This allows students to learn Mathematics more independently and gain a deeper understanding. 

Through the use of Mobile Learning, teachers can expand the scope of Mathematics learning 
beyond the traditional classroom. Students can access learning materials anytime and anywhere, 
allowing them to learn according to their own rhythm and learning style (Nugraha & Aminur 
Rahman, 2021). Thus, Mobile Learning not only increases student engagement in Mathematics 
learning, but also increases the accessibility and flexibility of learning. 

The first previous research has shown that mobile technology has changed the way students 
learn and how education can take place. The use of mobile technology provides the potential for 
educators to further strengthen student engagement in the modern educational environment, by 
providing learning content and interaction via mobile devices, both inside and outside the 
classroom. An approach that utilizes the learning science literature on student engagement is needed 
to identify the most effective ways to utilize mobile and online technology to engage students. 
Using basic theories of student engagement, this research presents an Applied Model of Student 
Engagement, including individual, task, and environmental factors that influence how likely a 
student is to engage in learning content. Based on this model, we present instructional interventions 
that educational practitioners can utilize to more effectively engage students, as well as best practice 
guidance for achieving this, with mobile and online learning technologies, in modern educational 
environments (Carroll et al., 2021). 

Previous studies have not fully examined mobile learning technologies and social media tools 
in terms of student engagement and learning outcomes. In the quasi-experimental study, the authors 
randomly selected 101 participants who were divided into three groups. Each group received 
English learning assisted by mobile learning technology (Rain Classroom), social media tools 
(WeChat), and traditional multimedia projection systems for one semester. The authors concluded 
that mobile learning technology can significantly improve behavioral, social, cognitive, and 
emotional engagement as well as English learning outcomes compared to social media tools. 
Traditional teaching tools do not improve behavioral, social, cognitive, and emotional engagement 
and learning outcomes as well as Rain Classroom and WeChat. Future research could focus on 
developing serious games to improve student engagement and learning outcomes (Yu et al., 2022). 

Recent previous studies highlight the importance of understanding how educational 
technology can increase student engagement, especially in higher education, particularly in the arts 
and humanities. A literature review of 42 arts and humanities articles found that most of the 
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research was conducted in language learning contexts, especially in East Asian countries, but with 
limited theoretical grounding. The results show that educational technology supports student 
engagement, especially behavioral engagement, while affective engagement tends to be low. Blogs, 
mobile learning, and assessment tools were found to be the most effective in increasing student 
engagement. Nonetheless, it is important to use technology carefully and supported by effective 
pedagogy to avoid making students feel overwhelmed and disconnected from learning. Future 
research needs to pay attention to online collaboration, international courses that facilitate cross- 
cultural language use, and greater use of qualitative methods (Bedenlier et al., 2020). 

The novelty brought by Mobile Learning lies in its ability to present learning material in a 
more interesting and interactive way. With access that can be reached by students from various 
backgrounds, Mobile Learning stimulates interest and motivation to learn, which in turn increases 
student involvement in mathematics learning. This research focuses on new approaches to 
mathematics learning by combining Mobile Learning as an innovative solution. Through the use of 
relevant mobile applications, it is hoped that we can overcome the problem of the lack of effective 
media in mathematics learning. By utilizing the latest technology, this research will explore new 
ways to increase student engagement in mathematics learning. 

The purpose of this research is to investigate the effectiveness of Mobile Learning in 
increasing student engagement in mathematics learning. By using a quantitative approach through a 
survey model, this research aims to collect data from mathematics education teachers and students 
to understand the impact of Mobile Learning in a broader learning context. 


RESEARCH METHODOLOGY 

This research will adopt a quantitative approach using a survey model. A quantitative 
approach was chosen because it provides a clear framework for measuring the variables involved in 
the research, such as the level of student involvement in learning Mathematics through Mobile 
Learning (Johnson et al., 2020). The survey model was chosen because it allows systematic data 
collection from respondents by sending them a prepared questionnaire. 

The research procedure will begin with preparing a questionnaire in the form of a 
questionnaire with answer choices that have been carefully prepared. This questionnaire will be 
uploaded to the Google Form platform to then be distributed via the WhatsApp group of teachers 
and students majoring in Mathematics education. Participants who are interested and meet the 
criteria will be asked to fill out an online questionnaire. The data obtained will be analyzed to get a 
clear picture of the level of student involvement in learning Mathematics through Mobile Learning. 

The research subjects will consist of 30 respondents from among teachers and students who 
are studying in the field of Mathematics education. Respondents will be selected randomly from the 
existing population, taking into account the diversity of their backgrounds and experiences in using 
learning technology. 

Research ethics will be maintained by ensuring that respondent participation is voluntary and 
anonymous (Ibbett & Brittain, 2020). Researchers will provide clear information about the research 
objectives and procedures to respondents, as well as guarantee the confidentiality of the data 
collected. In addition, researchers will ensure that research results are used with high ethics and do 
not harm any party. Data collection techniques will be carried out through filling out survey 
questionnaires by respondents. The questionnaire will contain questions designed to measure the 
level of student involvement in learning Mathematics through Mobile Learning. These questions 
will be arranged with answer choices that will facilitate data analysis. 


Bo ISSUT | Vol. 2| No. 1 | 2024. 


Increasing Student Engagement through Mobile Learning in Mathematics Subjects | Research Papers 


Data processing will be carried out by analyzing the percentage of answers to each question 
in the survey questionnaire. In addition, the collected data will be organized and presented in the 
form of graphs or diagrams to make understanding easier. Data analysis will use the Miles 
Huberman method to interpret the results and find patterns that emerge from the data that has been 
collected (Locke et al., 2022). 


RESULT AND DISCUSSION 
Mobile Learning 

Implementing the use of Mobile Learning in schools offers great opportunities to enrich 
students’ learning processes (Criollo-C et al., 2021). First of all, the existence of mobile 
applications allows more flexible access to learning materials. Students are no longer tied to a 
specific classroom or time, but can learn whenever and wherever they are. This provides greater 
freedom for students in organizing their study time according to their individual learning rhythms 
and styles. 

In addition, Mobile Learning also allows for greater personalization of learning. Various 
mobile applications can be tailored to each student’s needs and level of understanding (Yip et al., 
2021). This allows students to study at a level of difficulty appropriate to their abilities, thereby 
maximizing their learning potential. The use of mobile technology in learning also provides the 
opportunity to enrich learning material with interesting multimedia content (Alam & Mohanty, 
2023). Various applications can present learning material in the form of videos, animations, images 
and other interactive forms, which can enrich students’ learning experiences and help them 
understand difficult concepts better. 

In addition, the implementation of Mobile Learning can also open the door to collaboration 
and interaction between students and teachers. Through features such as discussion forums, chat, 
and online collaboration, students can interact with fellow students and teachers to exchange ideas, 
discuss questions, and share knowledge. This creates a more inclusive and collaborative learning 
environment, where students feel more involved and connected to the learning process. Mobile 
Learning also provides an opportunity to integrate learning into students’ daily lives (Szymkowiak 
et al., 2021). Various learning applications can be developed by linking learning material to 
students’ real life situations and contexts, thereby making learning more relevant and meaningful 
for them. 

Apart from benefits for students, the use of Mobile Learning can also provide benefits for 
teachers and educational institutions (Qashou, 2021). Teachers can utilize various applications and 
learning platforms to design and present learning materials more creatively and interactively 
(Saputra, 2022). This allows teachers to more effectively meet the needs and learning styles of 
diverse students. In addition, the use of Mobile Learning can also enable more accurate and 
comprehensive data collection about student progress and performance. Through the analytical 
features available in various learning applications, teachers and educational institutions can track 
student progress in real-time, identify areas that require special attention, and provide more targeted 
feedback to students. 

However, the implementation of Mobile Learning also faced with several challenges (Irfan et 
al., 2020). One of them is the unequal accessibility and technological infrastructure in various 
regions. Not all students have the same access to mobile devices and the internet, which can cause 
gaps in accessibility and participation in Mobile Learning. Another challenge is the integration of 
Mobile Learning with existing curriculum and learning strategies. Efforts are needed to ensure that 
the use of mobile technology in learning is not only an addition, but is also well integrated into the 
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existing curriculum and learning methods, so that it does not disrupt the continuity and 
cohesiveness of learning. 

However, with appropriate efforts to overcome these challenges , the implementation of 
Mobile Learning has great potential to improve the quality and effectiveness of learning in schools, 
creating a more interesting, inclusive and meaningful learning experience for students in this digital 
era. 


Student Engagement Before Using Mobile Learning 


Before the adoption of Mobile Learning, student engagement in Mathematics learning often 
faced several challenges that needed to be overcome. First of all, in conventional learning, 
sometimes students tend to be passive in the learning process. They may only be passive listeners 
without actively participating in discussions or interactive activities that encourage deeper 
understanding (Shi & Tan, 2020). This can result in students’ lack of interest and motivation in 
studying the subject of Mathematics. In addition, traditional learning models often pay little 
attention to students’ individual learning styles. Each student has different preferences and learning 
styles, but in large classes with limited learning time, teachers may struggle to provide an 
appropriate approach for each student (Neitzel et al., 2022). This can result in some students feeling 
neglected or not fully involved in the learning process. 

Limited resources can also be a factor that influences student engagement before the adoption 
of Mobile Learning. Some schools may have limited access to interactive learning materials or 
innovative learning tools. This can lead to a lack of variety in students’ learning experiences, 
making them less motivated to actively engage in learning. 

Not only that, the lack of interactivity in conventional learning can also limit students’ 
opportunities to collaborate and share ideas with fellow students. Group discussions and 
collaborative projects are often limited in traditional classroom contexts, so students may feel less 
engaged in learning that involves cooperation and social interaction. 

Additionally, the importance of relevance and context in learning were also factors that 
influenced student engagement prior to Mobile adoption Learning. Without a clear connection 
between learning material and everyday life or practical applications in students’ real lives, 
students’ interest and motivation to learn can decrease. 

Another challenge is the lack of direct and targeted feedback in conventional learning. 
Teachers may have limited time and resources to provide detailed and detailed feedback to each 
student, making it difficult for students to understand their mistakes and make improvements. 

In this context, adoption of Mobile Learning can be an effective solution to increase student 
engagement in learning Mathematics. By utilizing mobile technology, learning can be tailored to 
students’ individual learning styles, allowing them to learn in a more interactive, inclusive, and 
relevant way (H. K. Singh et al., 2021). 


Survey Analysis Design 

After conducting the survey, the researchers carried out an in-depth analysis related to 
research on Increasing Student Engagement through Mobile Learning in Mathematics Subjects with 
relevant answer options. The first question, How often do you use a mobile device (for example: 
smartphone, tablet) to study Mathematics outside of class time? With answer options: Every day, 
Several times a week, Once a week, Rarely and Never. With the following answer results: 
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sEveryday = Severaltinesa week eOnceaweek «Rarely # Never 


Figure 1. Activity of using mobile devices to study Maths outside of class hours 


Based on the results of the questionnaire analysis, it appears that the majority of respondents, 
namely 21 out of 30 people, use mobile devices every day to study Mathematics outside of class 
time. This shows that the use of mobile technology in mathematics learning outside the classroom is 
quite common and is an important part of students’ learning patterns today. However, it was also 
found that there were a small number of respondents who used mobile devices several times a week 
(4 people) or rarely (5 people). This indicates that although the use of mobile devices is common, 
there is still a small number of students who have not adopted the habit of learning using mobile 
technology regularly. 

The finding that the majority of students use mobile devices every day to learn Mathematics 
shows the great potential for utilizing mobile technology in improving student involvement in 
Mathematics learning outside the classroom. Thus, learning approaches that utilize mobile 
applications or platforms may be effective in increasing the accessibility of learning materials and 
facilitating independent learning outside of class time. However, it should be remembered that there 
are some students who use mobile devices less frequently, and therefore teaching strategies must 
also take into account the diverse needs and preferences of students. 

In addition, these results also show that there is still room to increase the adoption of mobile 
technology in Mathematics learning among students who use mobile devices with lower frequency. 
It may be necessary to conduct outreach or training to introduce the benefits of using mobile 
technology in Mathematics learning and overcome barriers or concerns that students who rarely use 
mobile devices may have. Thus, the analysis of this questionnaire provides valuable insight for 
designing more effective learning strategies in increasing student engagement through mobile 
learning in Mathematics learning. 

Next question, How useful are mobile applications in helping you understand Mathematics 
concepts? With the following answer options: Very useful, Useful, Not very useful, Not useful and 
don’t use mobile applications to learn Mathematics. With the following answer results: 
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= Veryuseful Useful es Notveryuseful # Not useful 


Figure 2. Usability of the mobile app in helping you understand Maths concepts 


The results of the questionnaire analysis showed that the majority of respondents (21 out of 
30 people) felt that the mobile application was very useful in helping them understand Mathematics 
concepts, while 7 people stated that the application was useful. Only 2 respondents thought the 
mobile application was less useful. Although the majority of students find mobile applications 
useful, there are some who have different perceptions. This emphasizes the importance of further 
research to understand the factors that influence students’ perceptions of the benefits of mobile 
applications in Mathematics learning, in order to increase the effectiveness of their use. 

Next question, Do you feel more motivated to study Mathematics after using the mobile 
application? With the following answer options: Very motivated, Motivated, Less motivated, Not 
motivated and I don’t use mobile applications to learn Mathematics. With the following analysis 
results: 


« Very motivated @ Motivated # Less motivated # Not motivated # ! don't use mobile 


Figure 3. Increased motivation to learn Maths after using mobile apps 


Based on the results of questionnaire analysis, the majority of respondents showed a positive 
level of motivation after using mobile applications in learning Mathematics. As many as 9 out of 30 
respondents stated that they were very motivated, while 16 respondents felt motivated. However, 
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there was also a small number of respondents, namely 5 people, who indicated that they felt less 
motivated after using the mobile application. However, no one can say that they are not motivated. 

These results show that the majority of students feel the positive impact of using mobile 
applications in increasing their motivation in studying Mathematics. Nevertheless, it is important to 
note that there are still some students who experience a lack of motivation after using mobile 
applications. Therefore, it is necessary to consider making adjustments or improvements to the 
mobile application so that it can be more effective in increasing student learning motivation in 
Mathematics subjects. 

Next question, How often do you interact with classmates or teachers via mobile applications 
to discuss Mathematics material? With the following answer options: Every day, Several times a 
week, Once a week, Rarely and Never. With the following analysis results: 


« Every day = Several times a week * Once a week sRarely # Never 


Figure 4. Respondents’ interaction with classmates or teachers through mobile apps to discuss 
Maths materials 


Based on the results of the questionnaire analysis, it appears that the majority of respondents 
rarely or never interact with classmates or teachers via mobile applications to discuss Mathematics 
material. As many as 17 out of 30 respondents stated that they rarely had these interactions, while 3 
people never did. No one stated that they interacted every day. 

These results indicate that there is little interaction between students and classmates or 
teachers via mobile applications to discuss Mathematics material. This could be due to various 
factors, such as a lack of awareness about the collaborative potential of mobile applications in 
learning, or perhaps due to students’ preferences for using other methods of interacting with 
classmates or teachers. Therefore, further efforts are needed to increase student interaction using 
mobile applications, for example by introducing the advantages of online discussions in 
understanding Mathematics concepts and how this can improve their understanding. 

Next question, Do you feel more confident in solving Mathematics problems after using the 
mobile application? With the following answer options: Very confident, Confident, Not confident, 
Not confident and I don’t use mobile applications to study Mathematics. With the following 
analysis results: 
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# Very confident # Confident © Not confident # Not confident «| don't use mobile 


Figure 5. Confidence in solving Maths problems after using the mobile app 


Based on the results of the questionnaire analysis, the majority of respondents showed an 
increase in self-confidence in solving mathematics problems after using the mobile application. As 
many as 3 out of 30 respondents stated that they felt very confident, while 21 respondents felt 
confident. However, there was also a small number of respondents, namely 6 people, who indicated 
that they felt less confident after using the mobile application. No one stated that they were not 
confident. 

These results show that the majority of students felt an increase in confidence in solving 
Mathematics problems after using the mobile application. This shows the positive potential of using 
technology in improving students’ skills in solving mathematics problems. However, it should be 
remembered that there are some students who feel less confident, and therefore, adjustments or 
improvements need to be made to the mobile application so that it can be more effective in 
increasing students’ confidence in solving Mathematics problems. 


CONCLUSION 

From the results of the questionnaire analysis and previous discussion, it can be concluded 
that the use of mobile applications in Mathematics learning has a positive impact on student 
engagement and their understanding of Mathematics concepts. The majority of respondents 
indicated that mobile applications were very useful in helping them understand Mathematics 
material, as well as increasing their motivation and confidence in solving Mathematics problems. 
However, there are also some students who are still less motivated or less confident after using 
mobile applications. Therefore, further adjustments and developments need to be made to the 
mobile application so that it can be more effective in increasing student engagement and learning 
achievement in Mathematics. 

Apart from that, the results of the analysis also show that there is still room to improve 
interaction between students and classmates or teachers via mobile applications in Mathematics 
learning. This emphasizes the importance of continuing to strengthen collaboration and 
communication between students and teachers in digital learning environments. Thus, developing 
mobile applications that can encourage interaction and collaboration between students and teachers 
can be an important step in increasing the effectiveness of Mathematics learning through mobile 
technology. 


10 JSSUT | Vol. 2 | No. 1 | 2024 


Increasing Student Engagement through Mobile Learning in Mathematics Subjects | Research Papers 


AUTHORS’ CONTRIBUTION 

Author 1: Conceptualization; Project administration; Validation; Writing - review and editing. 
Author 2: Conceptualization; Data curation; In-vestigation. 

Author 3: Data curation; Investigation. 

Author 4: Formal analysis; Methodology; Writing - original draft. 

Author 5: Supervision; Validation. 


REFERENCES 


Aguilar, J. J. (2021). High School Students’ Reasons for disliking Mathematics: The Intersection 
Between Teacher’s Role and Student’s Emotions, Belief and Self-efficacy. International 
Electronic Journal of Mathematics Education, 16(3), em0658. 
https://doi.org/10.29333/iejme/11294 

Akour, M., & Alenezi, M. (2022). Higher Education Future in the Era of Digital Transformation. 
Education Sciences, 12(11), 784. https://doi.org/10.3390/educscil2110784 

Alabdulaziz, M. S. (2021). COVID-19 and the use of digital technology in mathematics education. 
Education and Information Technologies, 26(6), 7609-7633. 
https://doi.org/10.1007/s10639-021-10602-3 

Alam, A., & Mohanty, A. (2022). Business Models, Business Strategies, and Innovations in EdTech 
Companies: Integration of Learning Analytics and Artificial Intelligence in Higher 
Education. 2022 IEEE 6th Conference on Information and Communication Technology 
(CICT), 1-6. https://doi.org/10.1109/CICT56698.2022.9997887 

Alam, A., & Mohanty, A. (2023). Learning on the Move: A Pedagogical Framework for State-of- 
the-Art Mobile Learning. In N. Sharma, A. Goje, A. Chakrabarti, & A. M. Bruckstein 
(Eds.), Data Management, Analytics and Innovation (Vol. 662, pp. 735-748). Springer 
Nature Singapore. https://doi.org/10.1007/978-981-99-1414-2 52 

Alenezi, M. (2023). Digital Learning and Digital Institution in Higher Education. Education 
Sciences, 13(1), 88. https://doi.org/10.3390/educscil 3010088 

Alghazi, S. S., Wong, S. Y., Kamsin, A., Yadegaridehkordi, E., & Shuib, L. (2020). Towards 
Sustainable Mobile Learning: A Brief Review of the Factors Influencing Acceptance of the 
Use of Mobile Phones as_ Learning Tools. Sustainability, 12(24), 10527. 
https://doi.org/10.3390/su122410527 

Andriyani, N. L., & Suniasih, N. W. (2021). Development of Learning Videos Based on Problem- 
Solving Characteristics of Animals and Their Habitats Contain in Ipa Subjects on 6th-Grade. 
Journal of Education Technology, 5(1), 37. https://doi.org/10.23887/jet.v5il.32314 

Azhari, B., & Fajri, I. (2022). Distance learning during the COVID-19 pandemic: School closure in 
Indonesia. International Journal of Mathematical Education in Science and Technology, 
53(7), 1934-1954. https://doi.org/10.1080/0020739X.2021.1875072 

Aznar-Diaz, I., Hinojo-Lucena, F.-J., Caceres-Reche, M.-P., & Romero-Rodriguez, J.-M. (2020). 
Analysis of the determining factors of good teaching practices of mobile learning at the 
Spanish University. An explanatory model. Computers & Education, 159, 104007. 
https://doi.org/10.1016/j.compedu.2020. 104007 

Bedenlier, S., Bond, M., Buntins, K., Zawacki-Richter, O., & Kerres, M. (2020). Facilitating 
student engagement through educational technology in higher education: A systematic 
review in the field of arts and humanities. Australasian Journal of Educational Technology, 
126-150. https://doi.org/10.14742/ajet.5477 

Carroll, M., Lindsey, S., Chaparro, M., & Winslow, B. (2021). An applied model of learner 
engagement and strategies for increasing learner engagement in the modern educational 
environment. Interactive Learning Environments, 29(5), 757-771. 
https://doi.org/10.1080/10494820.2019.1636083 


i JSSUT | Vol. 2| No. 1 | 2024 


Increasing Student Engagement through Mobile Learning in Mathematics Subjects | Research Papers 


Choirudin, C., Darmayanti, R., Usmiyatun, U., Sugianto, R., & Ananthaswamy, V. (2021). 
Mathematics teacher vs. Media development, What are the learning problems in MTs? 
AMCA Journal of Religion and Society, 1(1), 19-24. https://doi.org/10.51773/ajrs.v1i1.280 

Criollo-C, S., Guerrero-Arias, A., Jaramillo-Alcazar, A., & Lujan-Mora, S. (2021). Mobile 
Learning Technologies for Education: Benefits and Pending Issues. Applied Sciences, 11(9), 
4111. https://doi.org/10.3390/app11094111 

Didham, R. J., & Ofei-Manu, P. (2020). Adaptive capacity as an educational goal to advance policy 
for integrating DRR into quality education for sustainable development. Jnternational 
Journal of Disaster Risk Reduction, 47, 101631. https://doi.org/10.1016/j.ijdrr.2020.101631 

Doerig, A., Schurger, A., & Herzog, M. H. (2021). Hard criteria for empirical theories of 
consciousness. Cognitive Neuroscience, 12(2), 41-62. 
https://doi.org/10.1080/17588928.2020.1772214 

El-Sabagh, H. A. (2021). Adaptive e-learning environment based on learning styles and its impact 
on development students’ engagement. Jnternational Journal of Educational Technology in 
Higher Education, 18(1), 53. https://doi.org/10.1186/s41239-021-00289-4 

Gong, Y. (2021). Application of virtual reality teaching method and artificial intelligence 
technology in digital media art creation. Ecological Informatics, 63, 101304. 
https://doi.org/10.1016/j.ecoinf.2021.101304 

Ibbett, H., & Brittain, S. (2020). Conservation publications and their provisions to protect research 
participants. Conservation Biology, 34(1), 80-92. https://doi.org/10.1111/cobi.13337 

Irfan, M., Kusumaningrum, B., Yulia, Y., & Widodo, S. A. (2020). CHALLENGES DURING THE 
PANDEMIC: USE OF E-LEARNING IN MATHEMATICS LEARNING IN HIGHER 
EDUCATION. Infinity Journal, 9(2), 147. https://doi.org/10.22460/infinity.v9i2.p147-158 

Johnson, J. L., Adkins, D., & Chauvin, S. (2020). A Review of the Quality Indicators of Rigor in 
Qualitative Research. American Journal of Pharmaceutical Education, 84(1), 7120. 
https://doi.org/10.5688/ajpe7120 

Karagoz, E., Cavas, B., Giiney, L. O., & Dizdaroglu, A. (2023). Design model proposal for digital 
learning platform based on interactive e-books. Ukrainian Journal of Educational Studies 
and Information Technology, 11(3), 156-176. https://doi.org/10.32919/uesit.2023.03.02 

Lavidas, K., Apostolou, Z., & Papadakis, S. (2022). Challenges and Opportunities of Mathematics 
in Digital Times: Preschool Teachers’ Views. Education Sciences, 12(7), 459. 
https://doi.org/10.3390/educscil2070459 

Locke, K., Feldman, M., & Golden-Biddle, K. (2022). Coding Practices and Iterativity: Beyond 
Templates for Analyzing Qualitative Data. Organizational Research Methods, 25(2), 262— 
284. https://doi.org/10.1177/1094428 120948600 

Neitzel, A. J., Lake, C., Pellegrini, M., & Slavin, R. E. (2022). A Synthesis of Quantitative 
Research on Programs for Struggling Readers in Elementary Schools. Reading Research 
Quarterly, 57(1), 149-179. https://doi.org/10.1002/rrg.379 

Nugraha, A., & Aminur Rahman, F. (2021). Android Application Development of Student Learning 
Skills in Era Society 5.0. Journal of Physics: Conference Series, 1779(1), 012014. 
https://doi.org/10.1088/1742-6596/1779/1/012014 

Qashou, A. (2021). Influencing factors in M-learning adoption in higher education. Education and 
Information Technologies, 26(2), 1755-1785. https://doi.org/10.1007/s 10639-020-10323-z 

Regmi, K., & Jones, L. (2020). A systematic review of the factors — enablers and barriers — 
affecting e-learning in health sciences education. BMC Medical Education, 20(1), 91. 
https://doi.org/10.1186/s12909-020-02007-6 

Saputra, P. (2022). Tatwir Wasilah Ta’lim Fii qismi At-ta’lim Al-lughah Al-Arabiyah Bi Isti’mal 
Airsite. Lisaanuna Ta‘lim Al-Lughah Al-Arabiyah: Jurnal Pendidikan Bahasa Arab, 5(\), 
123-137. https://doi.org/10.15548/lisaanuna.v5il.3929 

Scull, J., Phillips, M., Sharma, U., & Garnier, K. (2020). Innovations in teacher education at the 
time of COVID19: An Australian perspective. Journal of Education for Teaching, 46(4), 


497-506. https://doi.org/10.1080/02607476.2020. 1802701 


12 JSSUT | Vol. 2 | No. 1 | 2024 


Increasing Student Engagement through Mobile Learning in Mathematics Subjects | Research Papers 


Shi, M., & Tan, C. Y. (2020). Beyond Oral Participation: A Typology of Student Engagement in 
Classroom Discussions. New Zealand Journal of Educational Studies, 55(1), 247-265. 
https://doi.org/10.1007/s40841-020-00166-0 

Simamora, R. M. (2020). The Challenges of Online Learning during the COVID-19 Pandemic: An 
Essay Analysis of Performing Arts Education Students. Studies in Learning and Teaching, 
1(2), 86-103. https://doi.org/10.46627/silet.v 112.38 

Singh, A., Satapathy, S. C., Roy, A., & Gutub, A. (2022). AI-Based Mobile Edge Computing for 
IoT: Applications, Challenges, and Future Scope. Arabian Journal for Science and 
Engineering, 47(8), 9801-9831. https://doi.org/10.1007/s13369-021-06348-2 

Singh, H. K., Joshi, A., Malepati, R. N., Najeeb, S., Balakrishna, P., Pannerselvam, N. K., Singh, Y. 
K., & Ganne, P. (2021). A survey of E-learning methods in nursing and medical education 
during COVID-19 pandemic in India. Nurse Education Today, 99, 104796. 
https://doi.org/10.1016/j.nedt.2021.104796 

Szymkowiak, A., Melovi¢, B., Dabi¢é, M., Jeganathan, K., & Kundi, G. S. (2021). Information 
technology and Gen Z: The role of teachers, the internet, and technology in the education of 
young people. Technology in Society, 65, 101565. 
https://doi.org/10.1016/j.techsoc.2021.101565 

Yip, K. H. T., Lo, P., Ho, K. K. W., & Chiu, D. K. W. (2021). Adoption of mobile library apps as 
learning tools in higher education: A tale between Hong Kong and Japan. Online 
Information Review, 45(2), 389-405. https://doi.org/10.1108/OIR-07-2020-0287 

Yu, Z., Yu, L., Xu, Q., Xu, W., & Wu, P. (2022). Effects of mobile learning technologies and social 
media tools on student engagement and learning outcomes of English learning. Technology, 
Pedagogy and Education, 31(3), 381-398. https://doi.org/10.1080/1475939X.2022.2045215 

Zhang, W., Zhao, S., Wan, X., & Yao, Y. (2021). Study on the effect of digital economy on high- 
quality economic development in China. PLOS ONE, 16(9),  e0257365. 
https://doi.org/10.1371/journal.pone.0257365 


Copyright Holder : 
© Sri Tirto Madawistama et.al (2024). 


First Publication Right : 
© Journal of Social Science Utilizing Technology 


This article is under: 


©OO 


13 JSSUT | Vol. 2| No. 1 | 2024 


